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(54) SPINDLE-LIKE OR SPHERICAL ALKALI ALUMINUM SULFATE HYDROXIDE, 
ITS PRODUCTION AND COMPOUNDING AGENT FOR RESIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a spindle-like or spherical alkali aluminum 
sulfate hydroxide having a specific chemical composition and a crystal structure 
expressed by a specified X-ray diffraction pattern, substantially insoluble in water, 
having specific 5% aqueous suspension pH, a BET specific surface area, and a 
moisture content, comprising substantially independent crystal particles each 
having a spindle-like or spherical constant shape particle structure, and useful as 
a compounding agent for resins, etc., to improve the performances of the resins, 
etc. 

SOLUTION: This aluminum sulfate hydroxide is substantially expressed by the 
formula: MAI3(S04)2(OH)6 (M is an alkali metal or ammonium group). In the crystal 
structure of the aluminum sulfate hydroxide, a surface index and a relative 
intensity are expressed by prescribed values, respectively, based on each surface 
distance value within 5.72-1.49. The strongest line of X-ray diffraction peaks has, 
for example, a surface distance of 2.99 x 10-10 m, a relative intensity of 100, and 
a surface index of 1 1 3. The aluminum sulfate hydroxide further has 5% aqueous 
suspension pH 4-7, a BET specific surface area of <30 m2/g and a moisture 
content <10%, especially <5%, at 25° C and 90% RH. 
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>l/h'J77-*, 2- (2' -hKD^y-3' , 
5' - vi75JP7xXJU) ^>>yh'J7 i y-Jk 2, 
2* -*^l/>k:X (4-^^?^- 6 -^>V h 
U77U;H 7i;-;i/«®2- (2 1 -tHn^->x 
xx;i/) ^>'/hUTV-;ns^*tf en-s. 50 
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[0 0 4 5] T^tSJ^LTte, t>y-H7S>M 

*3ea**«*»f6n, 1, 2, 2, 6, 6-^ 

>^^^;W-4-tf^'J^Jl/X^Tl^-H. 2, 2, 
6, 6 - t H 7 ^ f * - 4 - tf ^ 'J yjK h , 

N- (2, 2, 6, 6 -fl-7^fJl-4 -fcf^'J v 
JIO H^Jl^A^K-f 5 K. 1- ((3, 5-:xSgH 
7*f^-4-kKD^y7iz;H ^"P bf^-x^^v' 
X^JIO -2, 2, 6, 6-^h2*9MP-4-l£**U 
SW- (3, 5-/lH7'f;l/-4-hHn*y7iZ 
M yPkf^-K tfX (2, 2, 6, 6-rh7>( 
=f-)\>- A-\L^)VM t/ty-h, 5rh^ (2, 2, 
6, 6— y-h^^P-^tf^DSW) ^>5 i h5 
K 7h7 (1, 2, 2, 6, 6 -^s> 
^^^-4-tr^U>?;i/) 7^>rh7*M+yk 

— K kfX (2, 2, 6, 6 -^b^*^-4-tr^ 

— K t*X (1, 2, 2, 6, 6--^>^^^;U-4- 

tr^Ui?;p) •>? (hUry;w y^T-b^*;^* 

[0 0 4 6] E5#8U<hLT«. X7"TU>gf. ty^'J 
t7< H, tK^y^Ut^H, #U^U-trU 

>^-K>Kxx^, v^tf^^y^^iz-K y 
h & y ;u kf ^ > ^ y * V - V ts. E *m if ?> n -5 . 

[0047] mm%m%i<DmftmtVT\*, mm*mt 

ndr-fflMft. /WKDj'M'fh. UffA7;i'5- l 7 
AMI, h'-V t-1" K ^7i'J>. 7;p7-< h, Sr 

[0 0 4 8] 

(1) BETit|g®« 
MDlMftSSorptomat ic Serie 
s 1 9 0 0SffifflL, BET&KiOiBtitL/t,, 

(2) pH 

(3) 

#§S<DTAIIS!, 7A-ft-f3.-7"15 0/ 1 in&fflH 

(4) mitm 

J 1S-K-6220 K«»LTWjeb;fc. 

(5) mm* 

aJ±j-y*U>. drn-») *WLar 



( 8 ) 
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14 



(6) KStt 

mm g£ i 5 o < ct?2^fWira^bfc«, rai9 0 
%. 2 5 < c<Ds«^H^tc2 4mmwtmvrzm<D7iiftiyi 

(7) TX^htfc 



;6SES!«^ffii&& (H3£§ss-5 7o) T-»e.nfc^x 
Tx^zbtt = mm (ds ) / «g (dl ) 

(8) X88!Hl#r&! 

m^mm (**) ijcdrad- i b^x^a^jb^t. c 

u-KaKTiBlJSLfc. 



b 



XA-i^yTtw^h 



Cu 

sc 

4 0 KVP 
2 0mA 
7 0 0 c/s 
2 5 

1 ° /m i n 
0. 0 2° 

DS 1" RS 0. 1 5mm S S 1 " 
6° 



o) mmm»m 20 

3^ (*) STAS - 1 0 0-TG8 1 1 0£ffl<^TiB! 

sis/a-. ^ms©i 1 0 755 8 o ox:m 

(10) #^KJRX^^ Ml' 

B*»3t(«0«OA- 3 0 2ffi*n«JRX"<* hJUWr 

(id m&mm 

[0 0 4 9] 

K^-fJUAODflMdc 
(BH£r) 

itif^'jifi/^fts; ioo s«gp 
k» o. 5 mmm 

*)lh7UV— bti*2. 1 g/1 Omin ©S^Ulf 40 
U>«ffl&l OOliSt, 5*»gB(Diit!ft£#LtiiL$ 
Srffll^T 1 6 OtT^l/y NSrfMcLfc. h 
1 ICfcfLT 1 0 <D&Vt# U 1- >8fflt£ig£- L 1 9 0 

L7c« ^n^cD^U-^h, X-f^A^ffl^T^TOtlll 

(11) @& 

ASTM D 1 0 0 3l;WLTiM)£Lfc. IIS K 7105 
-6.41:11 

(12) -fID--f>fyl'Xl 50 



J IS K 7105-6. 3 izmU 

X^;PA9gSr^^Atl, 170t:, 190kgf/cm : X-2ftffim 

-KDYm^B*«feiisit*^tt« sue • ft«w ze 2 

OOO^ffl^TSU^L-fc. 
(1 3) 7Uy4r>#& 

2&<D:7-f ;UA£S4a, 2 0 0g/cm' ©:jtfrS£#>tt 

4 o-ct-2 4mmnim'&, ^^Awteam^sKjco 
x mtf>xit^rnz<^h<D 

(1 4) X£9y?H4 

0 fc-r^t^o< 

[0050] am* 1 ) nrjRWK/t> f (a 1 , o, » 

7. 7%) 1 5 9 4. 3 g£J«*rF. «S^*U^A2 1 
0. 4gi, *^fb7MnJ^3 7 6. 6 g£A*lS 

^^t-rs (phi. 9) . mmumvmtt-b 
(*iiSpH6. 2) 7K«febi 

1 0 "C LT*U^AT;i/5-^A Bfc&itTKgtf t*3 
(IS** 1 - 1 ) * 9 9 8 gfffc. HK^CO^SSrXef 7 
U>^M»-C«S (5%) LfcfeO (KWl-2) 

It. ttffi<D1&mz\<DMW<Dfcmia.tiil$KA 1. (S 
0 4 ) . (OH) . Cl<DKi|Ef©it^jttSr*l 



( 9 ) 

15 

[0051] mmm 2 ) i^mmm^y k (ai,o,^ 

7. 7%) 3 9 6. 4 g*«#T, B5®f*U^A5 2. 
3gt, 7kBS?ft7;U3:^A9 3. 6 g £ A*lig-&i§J& 

t-rs ( P H2. 1) „ mw&mmtKm-c*-h?u- 
zf#i 7 o-cs^MLe^TK^sj^^-a-s. #en 

fcfijfc* (*»pH5. 5) £«ifi, TKifcbl 1 Ot: 

2) S2 4 0 g#fc. »W^^mciOSSs(SKD^iiflfiK« 
K A 1 . (SO, ) , (OH) , Z.CD&m<Dm 10 

[0 0 5 2] 3 ) 7fJlS»5^/\-> H (AliOi^ 

7. 7%) 3 9 6. 4g$a#T. BftB£#U^A5 2. 
3gi, *Smsr-)A9 3. 6gi*501. 7 
gS;Atlig^Sg«i:T-5 (pH2. 7) . tftWhtetft, 

^■—hi/u—^-vi 7 o-csT#iaL emmfcf&fcfc 

ZiitZ. »S*lifcKJ&* (***pH4. 1) 

**tl 1 0t:Ttej*bT#U £A7;i/5^>?A«£ 

*BMb« (tt»3) S2 5 2 g»fe. ©it 20 

^©ft^ffifilcttKA 1, (SO, ) , (OH) , Tfc 
0. :©ttfiotMitt*Sii:. n©tttt*##Lfc7 
^;UA#tt€r*2'N.^t-. 
[0 0 5 3] (*Sg«»J4) 1fflKatt/t>F (A1,0,» 
7. 7%) 2 6 9. 8g£«#T, BSK* U •> A 3 5 g 
t, *ift:7)P5r^A6 2. 7gt*3 6 7. 4g£ 

Ani^iwstt* (ph2. 8) . 1/mgtBmvmrc 

*—b?U— 7<p 1 3 OtJTMt^. 13 0*CKH 

pHl. 9) ^jgjS, *8tbl 1 OTCTteJISbTAUtf 30 
A7^5:ztfA*W!iMc«ft*| (tt»4) $165g# 
&. »«fOlS*Jl©tt«©fl:^ttJ3Ef4KA 1, (S 
O, ) , (OH) , T'*D, il<DKifBfCD|gifett<£* 1 

[0 0 5 4] (*S£0>J 5 ) HM«SJ 1 Tffl HfcHtt* U •> 
A210. 4 g£{£&#Ur>A 1 0 5. 2gi6SK^-h 
U9A19 1. 2 g ©H^«fcXXLfc£W45fcBS« 1 
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K..iNa,..Al, (SO, ) , (OH) , d 

«FttS^2^T. 

[0 0 5 5] (Jfc«m) IttfcTJUS^A (J I S* 
jlffl 1 ^ffiA 1 , O, 1 6 . 5%) 105g £6S&* U £ 

a 1 5 o g&tv, tK8 o o g*m?Lm 

#u pH2. 8<DmmT)\,5.—v& • anKAu^Afl 

fett&ttiaU pH409LafiSW£&ft. 9 5"C(CJUn 
8&bfr*«e 3 0*Hc— «©lRJ^TpHS!l5£U 3 0%* 

•ft* u £A*re-c P h 4 ic^oj: 5 nasi b 5 nsraas 
jfcbfc. #ett;fce£«:JK«3£«>a, *}feb. 1 1 ox: 
\zT&mLt>w&7)\,s.-vA aafett*ttft<Ki mm 

6) ^©tt»©«MfcttSaifc. C©IS^$r-& 

[0 0 5 6] Ufc*fc«2) Mfcy-H'S — >>A (J I S* 

iiffl 1 ^-p^a 1 , o, 1 6 . 5%) 1 0 5 g taaw- M) 

•>A OKX&liR) 1 2 5 gSiD, 7K8 0 0 g£iD*. 

**u pH3. 2<Dmwt7)vs.=.'y& • msti-bvo 
j±m-etmi&&%fz. zwmmzmwT 3 0 %^wtit± b 
vv&mm&mmL, pH4oaafesiM#. 8 5 
"Cizbnmisfctft, 3 o^c— s©fJ-&TpHii!i^b. 3 

0 %*g?ft# 'J ^ A^t? p H 4 ic^-oj; -5 3831 b 5 ISf 

F^ms^bfco f#6nfca6i£{g^£«jfi, TKstu 1 

1 CClCT^b^-hU^AT^S^^ABgK^TKKft 

[0057] ^mr^-r-i b&ums tv 

[0 0 5 8] (J*t&0i|4) 6jft*R7Jl'§y4r'fMI[ 

(->;p h > j c - 2 o : *i?ft^x^si) 9tV 

[0 0 5 9] 

[*1] 
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( 10 ) 
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i*s*Y s j$&( it m) 


5.1 


3.7 


6.5 


2.1 


3.3 




3.3 


235 


5.8 


2.9 


4.7 


dH(5K/20°C) 


5.4 


5.1 


5.3 


4.4 


5.4 




0.8 


2.9 


2.0 


4.8 


7.1 


Slfcfi(tc/ml) 


0.82 


0.63 


0.97 


0.6t 


0.57 




1.45 


1.48 


1.46 


1.61 


1.48 




0.84 


0.73 


0.97 


0J91 


0.84 




1.535 


1.535 


1.518 


1.535 


1.510 




0.28 


0.30 


0.35 




0.37 


XRD 


KS 


Km 




Km 











6 


l 




9 








aw* 






5.9 


6.2 




3.0 




295 


310 


0 




dH(5X/20 d C) 


3.7 


3.9 


5.2 






15.4 


17.2 


0.2 




*lfcKie/ml) 


0.8 




0.94 






3.77 


3.8 


















1.498 


1.482 


1.589 




■** 






0.42 


1.37 


XRD ! 


m 


KM 
7^4 


7*fft 
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[«2] 





Steffi! 
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2 


3 


4 


5 


6 
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K7A*Hh 




K7J*t-fh 


KHI7M 1 
4t 


K7M--TF 


*Mft7JI£ 




Z5 


2^ 


3.1 


£0 


3.0 
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2J27 
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[0 0 6 1] 

<b«oxi»ig*r<in?**. 50 



[02] ^feW-^&^ij^A^HJ^AT^S-^A 

[S3] X«©7JPt'f hOX^mSflfe-C^-S. 
[04] *5SWCJ:S*U^ATJI'2-'?A8SK1|[*K 

[0 5] *^BJfcJ:ST;i/*'JT;P5^-5AffitKlfi*K 

[0 7] *58W©7;u*U7;i/S=^AifflMtoK«fl:« 

[0 8] **«nrffllr>fc*U9A7;P5n9AaH»ill 
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[0 9] itmm 1 Tffl^fc* U tfAT^S^ASS&iS 



2000-7326 



20 



[01] 



[02] 



'a 
I 



^ , -1 



0 10 20 30 40 50 60 
28 [° ] 



53 



Jl 




10 20 30 40 50 60 
20 [° ] 



[0 3] 



14] 



jj 



kJL a i 



10 20 30 40 
20 [° ] 



50 60 




4000 3000 2000 1000 
Wave number [on" 1 ] 



[07] 



120 



& 100 '■ . 



•a 80 - 




- 100 



- 0 



- -100 



0 200 400 600 800 1000 
Temperature'pS] 



( 12 ) 



«fM2 000-7326 



B5 




( 13 ) 



«rM2 000-7326 



[06] 

me 
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[09] 




<72>«gi# &m iee 
(72) mm &m mm 

3toKS+*KB*«»ir4TB 1#21^ 



F^-A(##) 4G076 AA10 AA14 AA18 AA19 BA12 
BA43 BC02 BC07 BD02 CA03 
CA26 CA27 CA28 CA33 CA40 
DA02 DA30 
4J002 BB031 BB051 BB061 BB121 
BB141 BB151 BB171 BB221 
BC031 BC041 BC061 BC091 
BD031 BD051 BD061 BG041 
BG051 BN151 BP021 CF061 
CF071 CG001 CH071 CLOU 
CL031 DG046 FA046 FA086 
FB076 FD016 GG02 



